WO2011/1311. 31PCT/ DE2011/ 000434 Descri ption Apparatus for Coating
Substrates Using the EBI PVD Method The invention relates to an.
apparatus for coating substrates with a coating material using the
EB/ PVD net ho Vi a cruci ble arrangenent conprised of at |east two
cruci bdes di g’ﬁ’@?’éﬂglg?lf set fromone another in a hori zo"r?t'”e'ﬂEE‘f&l"g"r‘f@,4

whi ch cruci ble arrangenment is disposed is a frane that can be

di spl aced horizontally, wherein at | east one shaft for acconmmodati ng
a material bar conprised of the codlHgPH® erial is disposed in the
frame beneath each crucible, and having at |east one lifting device,
by neans of which a material bar disposed_in the shaft can be

i nserted t hrough AargtisdopCoptag Sphsirptes Usieothe BR/PRIMethod der to
be vaporized there by bonmbardnent with an eJectron beam from an

el ect L Ion gun. -(;-I_mesirtxbé?ei&f rau@@gfdlsrmt am.ﬁlseﬁwrgﬁ%mt@a@rs of .
cruci bl es are di spos symetrical on t. ea rotating base
so that, by rotsé%gﬁﬁa%teﬁe‘yl?g?%tﬁoﬁgl%%énépi@@? ‘tlshlélgcglheci%l%(%}s'j of the one
pai r change pl acésoEmesswi secwidtihle hererasoebt evmpfitsdecdtdter pair. A
carousel havi ngesevenal cshabiss dii BpdMauchs fmat efical ohakso@e in a
stockpiled, is hsi tuate bleneat .eve(rfx‘ cr uci bl e, Evetr é%ng.t erial bar is
made up of several“EHartP'§8FT d eyl ndrieal® SeGhmInre " ORce R Rt eri el
bar has been usi@edaufraexceépt for behéidrastesagrarmntallyai dnegentatni | |

get stuck in theast uglbbe rs0sd:hatcthRasaiRuUselaunder shhe crucible i3
able to continue to, r?it a}hethunhi rgder ed until . a CIIii Il ed car ¢ usel shaft

i s again | ocat §"BhdSEF The Er U@ BIe "EaFolidel® HB°T% 1 ng'°devi ce
pushes t he new fratericakatyarcaggairnstbltcheasegaents reniant ngeei n t he
cruci bl e, therebytidfheasid)Ool thebhOMDEING stMclk, i Becausa sbheeq
pushed-- in material t correspond to the materjal of the remaining
segnent, a car ous&r® isg‘g?%é:GBdb‘?Mlgﬁel?’fﬁfieYr?ré’lugBa% RFHd&* 0t*one

mat eri al . The ldritimg, ideviccecitiet hier kndsn tapparabus zed tede of

spi ndl e drives,,owbi Cheaf &:ifast.ened.annt hewaldy of dhecvacuum chamber
in which the apparatus is disposed_ Arranging a. total of four

crucibles with tnhe tassoc% ated car ous,elg on a frame creates an
arrangenent, whi'ch, “par T CaratIVerh Thé thse B° B*1&r §é | oad of
material, is omrycablee ¢ Désyotrdt abyimgt nowat edrohha heedtafcal axis in

a large instal l.athomhSpace so Thel i 00 deyi ces disposed.external 'y
around the frane |ncrease the installation space even nore so that it

i s necessary td Brovitde“d T8t ge Valtium'® chanrpdirnoe places

crosswise with the crucibles of the other pair. A
carousel having several shafts, in which material bars
are stockpiled, is situated beneath every crucible.

Every material bar is made up of several short solid
cylindrical segments. Once a material bar has been used
up except for the last segment, said segment will get
stuck in the crucible so that the carousel under the
crucible is able to continue to rotate unhindered until a
filled carousel shaft is again located under the crucible
carousel. The lifting device pushes the new material bar

against the segment remaining in the crucible, thereby



The object of the invention is creating a conpact system which al so
operates in a troubae-free manner even when heavily | oaded with
linterial- Therefore, to solve the problem the invention provides
that each crucible is assigned a lifting device, which is dISPOSG
the frame, ant®®"4P1he frame can be displ aced Iinear |§F7HF2P1Q00434
direction of the offset of the crucihle, _The advantage of the
apparatus according to the invention is that a |inear guidance with
the sane precision requires Iess installation space than a rotating

arrangenment so thatsidg 18 Alc80LPQSSENIL . tcrae@ta&m%ﬁetm@hgafltnl ng
devices on the frane.. They are thereb n afa

AT, ; z5d shaL

rel ati onshi p with etrh% L& o USEl $°5 %t ?i "8t Se °f ntSr 5%%1899% t he
lifting device w#dahnt he pelspeellnﬁelltyao&slsmhame@real cuselmgdse ehsur ed.
The carousel s agy. now. e filled with different materials for
different substrate |ayers. The individual layers are applied
successi vel vy, ﬂbtha the frane, |%h splaced Iupearly S0 ppat t he
respective crucl i PA Phe Chater P al PRACERE TP 8RRVt Y be
vapori zed is | otdtnédle idviven operratiradaposidd on,thsher’d Pf.thean be
reached by an el&cthomaheaminMnilacatd appofactbe opes@tskny position is
limted because |arge parts of the upper side of the frame with the
cruci ble are quatedhinat 3 §hqg%ou9txkgl subétr seggd t e|r

hol ders. The pr'obl"ém 'of °t he “shadow occurs ecause 8Pecton gun is
abl e to be di spesedsor yrabdvera ceoatdisnty aE@ﬁ@ge“\ﬁhFchthlF@s above the
%r uci bl eshand Lﬁbﬂﬁ@i:@lrhrtlbelri ﬁh@@:’a@@%ﬁq 1?%5@5;5@1 88 mftersiit,uated.
ecause the substrates t he ers up t oatln zone to
a large extent, onl§ gl ?8 %33%9 é@nFé#ﬁal% %C%}u ng the

el ectron beam tkﬁrtghelrmtaéldﬂles,smcsubéfﬂﬂreaheftn%ewmﬁsedﬂqumde e.g.,
of two el ongat e@ktemgil%,oamnbytw RRLRY lheiéi%estheomnmlqetﬁelver al
substrates are held next to one another@bTherefore t he el ectron beam

is only able to HisVe R B°Verti ¢EI" pf afe *Wireh ITeR" Batieen the two
hol ders. Areas laroehecsiudechefio¢thi s pl ane are i h. the shadow of the
substrate receptacles. For this reason, the individual crucibles nust

be pushed into #heoyerki 6alcrpl ﬁ%ntpoxarlrsial%aeing} Behém&@er@mt@g
position so thathtge%/ can betreac ed . Ehe el ectron beam_ |If the
frame i s moved TV 8at1y PROM -&he "efd rpﬁ%? ti'6n°i T8t He Bt HE" end
position by a. Hagtandeador mespotrdehialt.o the of fset of the crucibles
of a crucible arrangenent, then the one crucible assunes the

operati ng positiarefrt hes aiches &@ugidylemﬁQhehﬁ{ve&ai&lq q@w@liol@lse can

now be reached t he beam t he el ectron The, cruci bl e
arrangenent is %\%& eé?cé’bff/ucd%g °of° Ao B¥dct t#gtjar}gr éjﬁlﬁlecr?énf’hlc%%r ein
t he cruci bl es ofispotdr dnudichlfeara r angetent Sichlvanet hen $anme of f set 30

that in the opefabing0osiddon, materdab.fromeash ofrdohest wae

crucibles is able to be vapori zed.
crucible.

The advantage of the apparatus according to the invention
is that a linear guidance with the same precision
requires less installation space than a rotating
arrangement so that it is also possible to dispose the
lifting devices on the frame. They are thereby in a
fixed spatial relationship with the carousels so that a
precise interaction of the lifting device with the

respectively associated carousel is ensured.



In order to make sufficient material available w thout the vacuum
chanber needing to be opened, each crucible is assigned a carousel
havi ng several shafts, wherein each carousel is rotatably nounted
around a vertical axis in the frame. A sinple and conpact desi is
achi eved if t'Re’4ppafatus i S disposed in a. vacuum chdirBe20 ‘%ﬂ@ﬁ@in
the drive shafts for the lifting devicgs_are fed through a wall of
t he vacuum chanber an a vacuumtight manner so that the notors for
driving the individual lifting devices are situated outside the

vacuum chamber ,Thzh@arrsqggm n@f et bacheded i@ dileck LG MRAANGE 100 the
vacuum chanber ossible to transmt torque to the

I
lifting. devi cefolrn ]eg\}gi‘?/ntp(??i)? i“6h° of2YER®: fFaﬁEmdéYfeq"’?l ]o"’ﬁ’r‘?éﬁtl on
bet ween a not orarangbtlhed assoeidtvedy iiht iy devifcemd hat disrdansmilt s

torque has a. thln@&clq,pggahlay @%@@QQ&QIt@vé%%eme bt bee si npl est
case, the shafts are ars arranged in a circle, which

ext end bet ween "Sh® ff[:?p}thaatndsl %‘Wé?gﬂﬁ éiPybedl"élRorlT‘ﬁ% 15 £ 279G Vi ces,
whi ch are configguredraasns piondtiendriives, ieaeh irayeachddaberaal |y

projecting extenskonn Whi.ch engages.in thenasgoeitated shafhit formed by
cede bars. In aorder to be able to switch between the shafts of a

frame, a feed sIBEVE PECHISSpOTEE B That UPFerPRST & 6t Of Hef r ame f or
each cruci bl e, firhreughhwiechracimdt erdeal odraedcan the dhagew tegdthdir ough
the cruci bl e baggesi Mesthe erici bl g Each feed sl eeve is equi pped
with a cl anping device for hol ding the material bar in the feed

sl eeve. The invention w be explained in nore detail in the

fol | owi ng on t H b%fscibée%f"f ﬁh%fé‘ﬁﬁ?“éroﬁc‘é%fiﬁ??‘}bsﬁt thergdegrati Ags showx
Fig. 1 A geer.aslaviewofe thecappasatyusbevel A avhitchy &oheamdinht h

crucibles is sitidatadbnga forward pasit 'w(ﬂrﬂch and Fl ge-21Aq general

view of the sa-, P ar at us which the frane with crucibles is
situated in a r%%?? {%ﬁ??t?ﬁﬁHSltuated Because the substrates and

their holders fill up the coating zone to a large extent,
only a restricted space remains for guiding the electron
beam to the crucibles. A substrate receptacle is made,
e.g., of two elongated, horizontally running holders, on
which several substrates are held next to one another.
Therefore, the electron beam is only able to move in a
vertical plane, which lies between the two holders.
Areas to the side of this plane are in the shadow of the
substrate receptacles. For this reason, the individual
crucibles must be pushed into the vertical plane to
arrive at their operating position so that they can be

reached by the electron beamn.

If the frame is moved linearly from one end position into
the other end position by a distance corresponding to the
offset of the crucibles of a crucible arrangement, then
the one crucible assumes the operating position of the
other crucible so that said crucible can now be reached

by the beam of the electron gun.



The arrangenent according to the invention is made up of a frame 1.
havi ng a rectangul ar framework structure, which is di sposed between
two frame structures 2 so that it is linearly novable in the
direction of the double arrbw, Each franme structure is nmade u
vertical bar Y22 PPA is fastened over its length to aPCa‘é?&?‘"(ﬁQ%“
shown here) of a vacuum chanber 4, and,a crossbar 5, which sticks out
fromthe door horizontally, and a. support bar 6 that runs diagonally
bet ween the vertical. bar 3 and the crossbar S. There is a guide rail

7 on the upper gjder@fiptbe CLossRAr l@ pzrmr%ﬁ; %ﬁe&f ew@re screwed
onto the upper side of the frame 1, a nt and a

e
rear guide sl eeVE e irae{fgém?rhsst’e‘ﬁlée&e”f—'r c%‘ﬁt ] :" f’%c}?‘if bl es (not
shown in furtherrudéba krivereyedtor hacc dherodati o sehesarab&r ital theo be

vaporizeb are sijlatgg Q&thi@n,gl:Ha@@rl%lleﬁﬁ/o%ﬁeé& okleneSai,gl material is
inserted in the form of  bar t he gui de sl eeves 10, 11. and

t hrough. the baB&°df'$hes af’é’iSctl f%gdva(?lpﬁﬁ ‘e frombelow into the

crucible. A front and a. rear crucible each forma crucible
arrangenent, wher erfen hie wrkgciblfésioft matandel Hveiadzrlangeent may he
respectively | oagedaauutnhcroumiotﬁrr%@alﬁgattsrﬂealogeneﬂ)eégcﬂ sr@cmad@sati on
hood (not shown here) above the crucib S, wh%angﬂ Shll evv| se. f ast ened
to the door ;not°°sHdWh *het€)'>o “f"‘ﬁé%&&‘(? AL S Hafber e  The @

condensat i on hoodoesel osestatevat o tze nesoupa ‘c\/\mechlctaheawbsnr at es
are di sposed onyOkai@abl e holders, which are also net shown in this
cane. The rotatable hol ders al |l ow t he substrates to rotate in a cloud

of vapor so thaz'{ ]}/ re coat etddon al | noes, ed |n‘_ﬂsr|a e the
frame 1, which ‘t S*SAGWA"CIGEPaSt PARstan 1s eY)e neat e T8 25T de
sl eeve 10car ousiel dl@%&?mgaswal clehyaft s whgreinntighidghve sdafts

t 0- be- vapori zedsJrat s Ilaktirsg aéﬂ%ﬂliﬂ@fé@ dhReudroamofi rmt@lrel al bars,
The shafts 13 are di s&gse concentric to a vertic axis 14 so

that a shaft 13°6t"a inl%ngV\’é{%/?%l}b/ﬁ g‘aP’berbéoptihé?‘%eHh%nder t he
respective assgoitatedoguideisy edeeidividdalofitiingi deses Hre carousel s

12 are each madg +up.&f oé@sﬂ&@p@r{e 3ncu@ bowelerotary disk. 15, 16,
bet ween which cage bars 1.7 limti ng the shafts 13 are disposed.

Every gu le sl e%\éem%o?:rsaéreoggpallc@l%d in a Plxed manner on the vacuum

chamber. So that it is possible to transmit torque to
the lifting device in every position of the frame, every
connection between a motor and the associated lifting
device that transmits torgque has a telescopically

extendable section.

In the simplest case, the shafts are formed by cage bars
arranged in a circle, which extend between an upper and

lower rotary disk.

The lifting devices, which are configured as spindle
drives, each have a laterally projecting extension, which

engages in the associated shaft formed by cage bars.



which a cla piece 19 can be inserted by nmeans of a |linear drive 20,
This makes it possible to clanp a materiel bar in the guide sleeve
10, 11, - 7 - Situated in the side regions of the frane 1 are four
lifting devices 22 (two on each side), which can be noved wth

frame 1 and are¢’PédPéctively assigned to a carousel 126€ %%@@%oth

the carousels 12 as well as the lifting devices 21 are di sposed on
the frame 1, their spatial allocation is unchanged so that the
lifting devices 21 are able to engage precisely in the shafts 13 to

lift the material .bas:s tPriesenle thetsicchnoorder 4@ be abl & tto nove the
frame 1 back an forth,f s(?usﬂ frane has rollers on the u ger edges,
pif 1t g

whi ch are not shéWA’ ih FYYefai 15PRETS “And SWIPRH éhdade it he
guide rails 7. ffheefbrceafiorcrdéidpeacimgusthehfcamenitdrgagerrer ated by a

motor 22, whichyd Snéé&%@n@g:otlghttm@ QHIébQ@ ke & deorh ot the1vacuum
chanber 4 and h%cgonnect ed to indle drive 23 that is fastened to

the frane I, F19N g eV t‘:%s PP ¥o s i ™8 o7 i PESSe WAt ch are
i ndi vi dual |y drhiolénnyitdeotdrerimbptoer sir24he Theeseslmetrors 24 are |i kew se
attached externally on the door and are connected to the lifting

devices 21 vi a gRverahhtdsi ve1shaf b§p%§na@qndinyﬁé h@£§112@n 4R that the
frame 1 is ableotﬁ be m%%\/\%ﬁﬁs pect to the fired m)tor%s_‘ 24, a
I

drive shaft is tespectiv O € 8RR & 8 "€ 5 haf”
whi ch connects d:harwemﬂ yhee t he respective notor 24 via cardan 10| nts
28. 1 shows the frame | in a rear position, i.e., away fromthe

door, and Fig. 2 shows;.the forg@HEral'L D@ ofel ot appasaitbgomn Wnfsh Near
t he door In the position dep ct ed ear_gui de

sl eeves 11 and therefore the §‘I§%cviléb arut‘:g%]re f'ﬁcﬁlﬁfl%%ecgﬁe %i t uat ed

in the operating positions, fotwarpessttiom, ofnd he frame near the door
that is depicted in Fig. 2, the front crucibles are situated in the

same operating positiQn. 2The Lhueibkes, ohich sakhe Jpespactki val y
si t uat edt he . . . . .
which the frame with crucibles is situated

in a rear position.

The arrangement according to the invention is made up of
a frame 1 having a rectangular framework structure, which
is disposed between two frame structures 2 so that it is
linearly movable in the direction of the double arrow.
Each frame structure is made up of a vertical bar 3,
which is fastened over its length to a door (not shown
here) of a vacuum chamber 4, and a crossbar 5, which
sticks out from the door horizontally, and a support bar
6 that runs diagonally between the vertical bar 3 and the
crossbar 5. There is a guide rail 7 on the upper side of

the crossbar 5.

Two plates 8, 9 are screwed onto the upper side of the
frame 1, on each of which a front and a rear guide sleeve
10, 11 are fastened. Front and rear crucibles (not shown
in further detail here) for accommodating the material to
be vaporized are situated on the guide sleeves 10, 11.
Said material is inserted in the form of bars through the
guide sleeves 10, 11 and through the base of the

associated crucible from below into the crucible. A



operating positions, are able to be reached by the el ectron beans of
the electron (inns, which are situated above the :frame structure.
The substrates are now able to be coated |ayer- with tw different

mat erials, which are each stockpiled in the carousels 12 for the
front or rear WPt es. when changing to the next | aydr %% mde

of another material than the precedingsne the frane 1 is noved from
the one position into the other end position so that the crucibles
are situated in the operating position with the material that is now

required. The aprapggment ofr tWeiBak s cAf rahusi Huesoies necessary in
order to create an extensive clou in the c ating zone in

of vapor
which a. plural ?]ir?n%?meélﬁal"fhe§ﬁbr§tt?'8tceré’,°l LY. °T turbY e 6l ades, is able
to be coated simmiateseoushay. be Refsepenicel N 1bRredrei 2Frdfgesintuct ur e

materials.

There is a condensation hood (not shown here) above the
crucibles, which is likewise fastened to the door (not
shown here) of the vacuum chamber. The condensation hood
encloses a coating zone, in which the substrates are
disposed on rotatable holders, which are also not shown
in this case. The rotatable holders allow the substrates
to rotate in a cloud of vapor so that they are coated on

all sides.

Situated inside the frame 1, which is shown clearly in
Fig. 1, beneath every guide sleeve 10, 11 is a carousel
12 having several shafts 13, in which the to-be-vaporized
material is stockpiled in the form of material bars. The
shafts 13 are disposed concentrically to a vertical axis
14 so that a shaft 13 of a frame 1 is always able to be
placed under the respective associated guide sleeve 10,
11 or crucibles. The carousels 12 are each made up of an
upper and a lower rotary disk 15, 16, between which cage

bars 17 limiting the shafts 13 are disposed.

Every guide sleeve 10, 11 has a lateral opening 18, in
which a clamp piece 19 can be inserted by means of a
linear drive 20. This makes it possible to clamp a

material bar in the guide sleeve 10, 11.



3Vertical bar Vacuum chanber Crossbar 6Support bar Guide rail Plate
Pl ate 10Front gui des | eeves 11Rear gui de sleeves 12Carousel 13Shafts
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Situated in the side regions of the frame 1 are four
lifting devices 21 (two on each side), which can be moved
with the frame 1 and are respectively assigned to a
carousel 12. Because both the carousels 12 as well as
the lifting devices 21 are disposed on the frame 1, their
spatial allocation is unchanged so that the lifting
devices 21 are able to engage precisely in the shafts 13

to lift the material bars present there.

In order to be able to move the frame 1 back and forth,
said frame has rollers on the upper edges, which are not
shown in further detail here and which engage in the
guide rails 7. The force for displacing the frame 1 is
generated by a motor 22, which is fastened to the outside
of a door of the vacuum chamber 4 and is connected to a

spindle drive 23 that is fastened to the frame 1.

The lifting devices are also spindle drives, which are
individually driven via other motors 24. These motors 24
are likewise attached externally on the door and are
connected to the lifting devices 21 via several drive
shafts 25 and diverters 26. So that the frame 1 is able
to be moved with respect to the fixed motors 24, a drive
shaft is respectively configured as a telescopic shaft
27, which connects directly to the respective motor 24

via cardan joints 28.

Fig. 1 shows the frame 1 in a rear position, i.e., away
from the door, and Fig. 2 shows the frame 1 in a front
position, i.e., near the door. In the position depicted
in Fig. 1, the two rear guide sleeves 11 and therefore
the associated rear crucibles are situated in the

operating positions.



1l4Vertical axis 25Upper rotary disk 16Lower rotary di sk 17Cage bars
120peni ng 19C anp pi eces 20Lineaa Lifting de L 22Mbtor 23Spi ndl e
drive

WO 2011/131171 PCT/DE2011/000434

In position of the frame near the door that is depicted
in Fig. 2, the front crucibles are situated in the same

operating position.

The crucibles, which are respectively situated in the
operating positions, are able to be reached by the
electron beams of the electron guns, which are situated

above the frame structure.

The substrates are now able to be coated layer-by-layer
with two different materials, which are each stockpiled
in the carousels 12 for the front or rear crucibles.

When changing to the next layer that is made of another
material than the preceding one, the frame 1 is moved
from the one position into the other end position so that
the crucibles are situated in the operating position with

the material that is now required.

The arrangement of two pairs of crucibles is necessary in
order to create an extensive cloud of vapor in the
coating zone in which a plurality of small substrates,
e.g., turbine blades, is able to be coated

simultaneously.



24. Motors 25Drive shafts 26D vsrter 27Tel escopi c shafts 28Carden
joints PateRtebins Apparatus for coating substrates with a floating
material using the EB/PVI, nmethod bcdfing a crucible arrangenent
conprised of at |east two crucibles disposed offset from one anot her
in a hcrizont™208Y'dH& which cruci bl e arrangenent is dfi<SATEE M4
frame (1) that can be displaced horizogtally, wherein at |east one
shaft (13) for accommobdating a material bar =prised of the coating
material is disposed in. the frame (1) beneath each crucible, and
having at | east one lifting deyj s of which a
material. bar disposed in theféﬁgﬁp&ﬁﬁ%qﬁé¥ﬁ¥§§ e inserted through
the base of the crucjble é&&g the crucible, in order to be vaporized
t here by bonbardment” with an el ectron beam fron an el ectron gun,
characterized in that eachagrutidbicters s assigned one lifting device
(21), which is disposed iwedcheaf bape (1), and that the frame (1) can

be di spl aced Iinearly irn&égﬁwghﬁg%gépn of the offset of the crucibles

l'inear,
5 Crossbar
6 Support bar
7 Guide rail
8 Plate
9 Plate
10 Front guide sleeves
11 Rear guide sleeves
12 Carousel
13 Shafts
14 Vertical axis

15 Upper rotary disk

16 Lower rotary disk
17 Cage bars

18 Opening

19 Clamp pieces

20 Linear drive

21 Lifting devices
22 Motor

23 Spindle drive
24 Motors

25 Drive shafts

26 Diverter
27 Telescopic shafts

28 Cardan joints



Apparatns according to Claimle characterized. in that the crucible,
arrangenment is one of two crucible arrangenments, wherein the

cruci bl es of both crucible arranganents have the sanme offset)
Apparatus according to Claimi or 2e characterized in that each
crucible is A¥81%Welt’h carousel. 0.2) haying several sHAfREOIPY)34
wherem. each carousel (12) 43 rotatably nounted around a vertical
a..Hs (14) in the frane (1). 4, Apparatus according to one of C ains
1 to 3, characterized. in that the apparatus is disposed in a vacuum
chanmber (4) and that drive shafts . the lifting devices (2.1)
are fed through a wall of the Vacuﬁ%ﬁ"@%ﬁ%‘é‘? (4) in a vacuumti ght
manner so that the notors (24) for driving the individual lifting
devi ces (21) ar¥ sitiaredtwuttsi deathey vaktiummtehatibera (43tirg,

Appar at us accordi ng.nd@-G a4y GharBeleriZeds imvihat eveliyie
connection between the not ors and t |fatlt| qg?dew ces thaltestransm ts

he. |
a torque has a. tel e¥CEpFEaITy EHFeRdhls e 'sectTon® 6" "Apparat us

according to d ai m 3{ischardcttéritzddon prehatothhe ighafltgried8elar e

formed by cage bars {iLf), aiiaRged b @ a6kif)eRentisCh £XL &N nbgt ween

an upper and a |OV\BI’fl[a%I;.3aI('%/) glngt!(c r]iSBe %l?gﬁlaced horizontally,
wherein at least one shaft (13) for accommodating a
material bar comprised of the coating material is
disposed in the frame (1) beneath each crucible,
and having at least one lifting device (21), by
means of which a material bar disposed in the shaft
(13) can be inserted through the base of the
crucible into the crucible, in order to be
vaporized there by bombardment with an electron
beam from an electron gun, characterized in that
each crucible is assigned one lifting device (21),
which is disposed in the frame (1), and that the
frame (1) can be displaced linearly in the

direction of the offset of the crucibles linear.

2L Apparatus according to Claim 1, characterized in
that the crucible arrangement is one of two
crucible arrangements, wherein the crucibles of

both crucible arrangements have the same offset.

3. Apparatus according to Claim 1 or 2, characterized
in that each crucible is assigned a carousel (12)
having several shafts (13), wherein each carousel
(12) is rotatably mounted around a vertical axis

(14) in the frame (1).

4. Apparatus according to one of Claims 1 to 3,
characterized in that the apparatus is disposed in
a vacuum chamber (4) and that drive shafts (25) for
the lifting devices (21) are fed through a wall of

the vacuum chamber (4) in a vacuum-tight manner so



7. Apparatus according to Claim®6, characterized in that the lifting
devices (21), which are configured as spindle drives, each have a
|aterally projecting extension, which. endages an the shaft (13)

formed by the cage bars (17). Apparatus according to one of
precedi ng cl ANV BHA acterized in that a feed sleeve '(ClT(ﬁ’Ezﬂ’ﬂo”‘l“é“

di sposed on the upper side of the frang, (1) for each crucible,
t hrough which a material bar can be inserted through. the crucible
base Mo the crucible, and that each feed sleeve (10, 11) is equi pped

with a clanping devigg.fore Relding ke maierial Hariidvihenfeed
sl eeve (10, 11),

lifting devices (21) are situated outside the

vacuum chamber (4).

5. Apparatus according to Claim 4, characterized in
that every connection between the motors and the
lifting devices that transmits a torque has a

telescopically extendable section.

6. Apparatus according to Claim 3, characterized in
that the shafts (13) are formed by cage bars (17)
arranged in a circle, which extend between an upper

and a lower rotary disk (15, 16).

s Apparatus according to Claim 6, characterized in
that the lifting devices (21), which are configured
as spindle drives, each have a laterally projecting
extension, which engages in the shaft (13) formed

by the cage bars (17).

8. Apparatus according to one of the preceding claims,
characterized in that a feed sleeve (10, 11) is
disposed on the upper side of the frame (1) for
each crucible, through which a material bar can be
inserted through the crucible base into the
crucible, and that each feed sleeve (10, 11) is
equipped with a clamping device for holding the

material bar in the feed sleeve (10, 11).



